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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The fuel cell which generates electricity by the reaction of the hydrogen gas and oxygen gas which were 
supplied from the source of hydrogen gas supply, and the oxygen gas source of supply. The hydrogen gas circuit and 
oxygen gas circuit which supply again the unreacted above-mentioned hydrogen gas and the oxygen gas which were 
discharged from this fuel cell to the above-mentioned fuel cell, Have the hydrogen gas circulating pump and oxygen 
gas circulating pump which were formed in each gas circuit and it changes. It is the fuel cell powered vehicle which 
drives a drive motor with the electrical and electric equipment generated with the above-mentioned fuel cell. After 
suspending supply of the hydrogen gas from the above-mentioned source of hydrogen gas supply, and an oxygen 
gas source of supply, and oxygen gas at the time of an actuation halt of the above-mentioned fuel cell, by electrical 
and electric equipment generated by the reaction of the residual hydrogen gas and residual oxygen gas which remain 
to the above-mentioned fuel cell The fuel cell powered vehicle characterized by being what operates the gas 
circulating pump by the side of the gas which has the exocytosis of the generation water by the reaction of the 
above-mentioned ring main at least among the above-mentioned ring main circulating pumps. 
[Claim 2] The fuel cell powered vehicle according to claim 1 characterized by being what also operates electronic 
autoparts other than this ring main circulating pump with the above-mentioned ring main circulating pump carried in 
the automobile by electrical and electric equipment generated by the reaction of the residual hydrogen gas and 
residual oxygen gas which remain to the above-mentioned fuel cell after suspending supply of the hydrogen gas 
from the above-mentioned source of hydrogen gas supply, and an oxygen gas source of supply, and oxygen gas. 
[Claim 3] The fuel cell powered vehicle according to claim 1 characterized by being what stops actuation of the gas 
circulating pump made to operate by electrical and electric equipment generated by the reaction of both the above- 
mentioned residual gas when the output of the above-mentioned fuel cell becomes below default value, or when the 
hydrogen gas pressure or oxygen gas pressure in the above-mentioned fuel cell becomes below default value. 
[Claim 4] The fuel cell powered vehicle according to claim 2 characterized by being what stops actuation of 
electronic autoparts other than the above-mentioned ring main circulating pump and this ring main circulating pump 
when the output of the above-mentioned fuel cell becomes below default value, or when the hydrogen gas pressure 
or oxygen gas pressure in the above-mentioned fuel cell becomes below default value. 

[Claim 5] The fuel cell powered vehicle according to claim 2 or 4 with which electronic autoparts other than the 
above-mentioned ring main circulating pump are characterized by consisting of at least one of lighting lamps, an 
indoor ventilator, or air cleaners. 
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[Detailed Description of the Invention] 

[0001] ^ f.ip| cell which hydrogen gas and oxygen gas are made to 

generated with this fuel cell. 

[0002] . • a . i p ovamn i < , tha fuel cell which generates electricity by making hydrogen and oxygen 

[Description of the Prior Art] For example the fuel cell wnicn g equ ipped with the fuel cell 

react to a U.S. Pat. No. 5.047.298 specification , a "J^^^^^iJi o.H vehicle drives a 

which generates electricity by making such W"*'"™**^ and ftruns is indicated. 

drive motor with the electrical and electric equipment S enerated T*™ L "s a fuel cell like the above is known. An 

[0003] For example, the PEN. mold fuel cel. using the proton exchange film as a fuel ce hke ^ ^ 

oxyecoia room and a hydrogen roon , are prepared on both suie of the pro to « ^ ^ ^ 

!=S2trC = S " -io^r tS S h^olen r^ makes hydrogen - oxygen react, and 

arranged in the automobi.e. Namely, a l^ISS^n section 4 

which accumulated two or m °' e /'^"^ proton exchange film, an oxyecoia room 

which humidifies oxygen gas and hydrogen gas. and the above J d discharge side path 24) 

and a hydrogen room, and changes. The oxygen gas f^J^* ^^^^^^^^r^ cel. In the 
which supplies and discharges oxygen gas to the ^^^^^^^ water path 36 (the supply 
hydrogen room of each generation-of-e ectr.cal-energy eel hydrogen , gas I ne o g n 
side path 32 and discharge side path 34) which supplies and feetuvg^ t ^ d C ^ g g ^ er ; tion _ 0 ^ el ectrical-energy 
gas passageway 30 (the supply side path 26 and discharge side .path 28 J » n ^ < * « e J^ each above -mentioned 
ce. which are supplied and discharged is extende d and arr * e *™2^J' 1 5.'fa al cell 2 is carried out 
generation-of-electrical-energy ce. ( longitudinal . irection « ^J^JSS (longitudinal direction in 
eveiv width so that the direction of a p^e of ^^^^^^ hydrogen gas passageway 30. 

g2Lw to be Solved by the Invention] By the way. ^^^^^J^^SL* 
generated by the reaction, therefore in the produce the fuel cel. like the 

above, the generation water may adhere to the proton exchange turn. a nazr y 

above in a generation of electrica. energy. Moreover, in *• ga s and oxygen gas contain moisture in 

exchange film, the moisture which it is "^^ to ^ e and oxygen gas may adhere 

order to make hydrogen gas and oxygen gas react and co« J" n . "„ era ?i 0 n of electrical energy, 
to the above-mentioned proton exchange film, and trouble may arise ,nj a gen, B ' a *™ or ^ jnside of a 

[0006] Furthermore at the time ^^J^^^ ^SKU «£ by the above- 
fuel cell Although the moisture contained in generation water an hydrogen gas and oxygen gas to 

mentioned reaction, or oxygen gas is discharged to some ^tent b y the *™ ° f ™ ^oxygen gas path with this flow 
the fuel cel. ^or trough ^ SLinln- hydrogen gas 

At the time of an J^f*^'^^"^* while the residual hydrogen gas and residual oxygen gas ,n 

or oxygen gas. Under the condition that the tiovv r stopp . moisture contained in the water generated by the 
a fuel cell are for a while, it continues reacting Therefore, the moisture ^ outside by 

reaction of the residual hydrogen gas residual oxygen ^^^^T^-^^ fue | cell ]. they may 

^tfiSK 1~ a — " — 1 — by this 

attached groundwater at the time of subsequent starting mentioned above in an oxyecoia 

[0007] What is depended ^^^^^^^^^^ «* prebtom * rf 

room and water is generated, when it is the above menu n blem of the above -ment,oned 
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room side. 

[0008] The purpose of this invention is to offer the fuel cell powered vehicle which can prevent the trouble resulting 
from the generation water by the reaction of hydrogen gas and oxygen gas in view of the above-mentioned situation. 

[0009] 

[Means for Solving the Problem] The fuel cell which generates electricity by the reaction of the hydrogen gas and 
oxygen gas which were supplied from the source of hydrogen gas supply, and the oxygen gas source of supply in 
order that the fuel cell powered vehicle concerning this invention may attain the above-mentioned purpose. The 
hydrogen gas circuit and oxygen gas circuit which supply again the unreacted above-mentioned hydrogen gas and 
the oxygen gas which were discharged from this fuel cell to the above-mentioned fuel cell, Have the hydrogen gas 
circulating pump and oxygen gas circulating pump which were formed in each gas circuit, and it changes. It is the 
fuel cell powered vehicle which drives a drive motor with the electrical and electric equipment generated with the 
above-mentioned fuel cell. After suspending supply of the hydrogen gas from the above-mentioned source of 
hydrogen gas supply, and an oxygen gas source of supply, and oxygen gas at the time of an actuation halt of the 
above-mentioned fuel cell, by electrical and electric equipment generated by the reaction of the residual hydrogen 
gas and residual oxygen gas which remain to the above-mentioned fuel cell It is characterized by being what 
operates the gas circulating pump by the side of the gas which has the exocytosis of the generation water by the 
reaction of the above-mentioned ring main at least among the above-mentioned ring main circulating pumps. 
[0010] In the fuel cell powered vehicle concerning this invention, after suspending supply of the hydrogen gas from 
the above-mentioned source of hydrogen gas supply, and an oxygen gas source of supply, and oxygen gas, it is the 
electrical and electric equipment generated by the reaction of the residual hydrogen gas and residual oxygen gas 
which remain to the above-mentioned fuel cell, and can constitute as what also operates electronic autoparts other 
than this ring main circulating pump with the above-mentioned ring main circulating pump carried in the automobile. 
[0011] Moreover, when the output of the above-mentioned fuel cell becomes below default value, or when the 
hydrogen gas pressure or oxygen gas pressure in the above-mentioned fuel cell becomes below default value, it can 
constitute as what stops actuation of the gas circulating pump made to operate by electrical and electric equipment 
generated by the reaction of both the above-mentioned residual gas. 

[0012] Moreover, when the output of the above-mentioned fuel cell becomes below default value, or when the 
hydrogen gas pressure or oxygen gas pressure in the above-mentioned fuel cell becomes below default value, it can 
constitute as what stops actuation of electronic autoparts other than the above-mentioned ring main circulating 
pump and this ring main circulating pump. 

[0013] Moreover, as electronic autoparts other than the above-mentioned ring main circulating pump, lighting lamps, 

an indoor ventilator, or an air cleaner can be mentioned. 

[0014] 

[Function and Effect(s) of the Invention] The fuel cell powered vehicle concerning this invention as mentioned above 
at the time of an actuation halt of a fuel cell Since the gas circulating pump by the side of the gas which has the 
exocytosis of the generation water by the reaction of the above-mentioned ring main at least among ring main 
circulating pumps by electrical and electric equipment generated by the reaction of residual hydrogen gas and 
residual oxygen gas (it is an oxygen gas circulating pump in the case of the above-mentioned PEM mold fuel cell) is 
operated The flow of the residual gas which has produced water exocytosis is formed, therefore the generation 
water by the residual-gas reaction can be made to discharge out of a fuel cell by the flow of this residual gas. 
Trouble generating by adhesion on the proton exchange film of the produced water can be controlled the case of 
the trouble by adhesion of the residual-gas produced water within a fuel cell, for example, a PEM mold fuel cell. 
Trouble generating by adhesion of the residual-gas produced water especially at the time of restart of a fuel cell 
can be prevented. 

[0015] Moreover, a deployment of the surplus electrical and electric equipment by this residual-gas reaction can be 
aimed at by operating not only a ring main circulating pump but electronic autoparts other than these with the 
electrical and electric equipment by the above-mentioned residual-gas reaction. 

[0016] Moreover, when the output of a fuel cell or the gas pressure in a fuel cell becomes below default value, those 
actuation halt can be appropriately performed by stopping actuation of the above-mentioned gas circulating pump or 
electronic autoparts. 

[0017] Moreover, when making it operate as the above-mentioned electronic autoparts during a halt of an 
automobile called lighting lamps, an indoor ventilator, or an air cleaner chooses the need or an effective thing, use of 
the above-mentioned dump power can be made much more effective. 
[0018] 

[Example] Hereafter, the example of this invention is explained to a detail, referring to a drawing. 
[0019] Drawing sh owing the flow of the hydrogen gas which is reactant gas in drawing showing the basic 
configuration of the fuel cell system in one example of the fuel cell powered vehicle which <basic configuration of 
fuel cell system> drawing 1 requires for this invention, drawing in which drawing 2 shows the fuel cell in drawing 1 , 
and the fuel cell which shows drawing 3 to drawing 2 , oxygen gas, and cooling water, and drawing 4 are the detail 
sectional views showing the flow of the oxygen gas in the fuel cell shown in drawing 2 . 

[0020] First, a fuel cell is explained, referring to drawing 2 , and 3 and 4. In this example, the PEM mold fuel cell 
which the hydrogen gas and oxygen gas which used the proton exchange film as fuel cells are made to react, and is 
generated is used. 



[0021] As shown in drawing 2 , this fuel cell 2 is equipped with the humidification section 4 and the generation-of- 
electrica I -energy section 6. humidifies the oxygen gas and the hydrogen gas which are reactant gas with the cooling 
water using pure water in the humidification section 4, makes these oxygen gas and hydrogen gas that were 
humidified react in the generation-of-electrical-energy section 6, generates them, and it is constituted so that the 
generation-of-electrical-energy section 6 which heat of reaction produces by the reaction of a parenthesis may be 
cooled by the above-mentioned cooling water. 

[0022] The above-mentioned humidification section 4 accumulates two or more humidification eels, and changes, 
and oxygen gas, hydrogen gas, and cooling water are humidified in each eel in each eel as sequential. Humidification 
in each eel is performed by contacting oxygen gas and hydrogen gas to cooling water through the poly membrane 
which passes moisture, and making oxygen gas and hydrogen gas contain the moisture of maximum vapor tension. 
[0023] As shown in drawing 4 t two or more generation-of-electrical -energy eels 8 are accumulated, and the above- 
mentioned generation-of-electrical-energy section 6 changes, and the oxygen gas and hydrogen gas which were 
humidified in the above-mentioned humidification section 4 react each eel 8 in each eel 8 as sequential, and it 
generates electricity. Each eel 8 is equipped with the proton exchange film 10 which lets only a hydrogen ion pass, 
the hydrogen room 12 and oxyecoia room 14 which were divided with this proton exchange film 10, and the hydrogen 
lateral electrode 16 and the oxygen lateral electrode 18 prepared in the above-mentioned proton exchange film 10, 
and changes. 

[0024] The oxygen gas path 20 which extends in the direction of a pile of each generation-of-electrical-energy eel 8 
is established in the generation-of-electrical-energy section 6. This oxygen gas path 20 is equipped with the supply 
side path 22 which extends in the direction of a pile of each eel 8, and the discharge side path 24, supplies oxygen 
gas to the oxyecoia room 14 of each eel 8 from the supply side path 22, and discharges unreacted oxygen gas 
through the discharge side path 24 from the oxyecoia room 14 of each eel 8. Moreover, this oxygen gas path 20 and 
the hydrogen gas passageway which was constituted similarly and which is not illustrated are prepared in the 
generation-of-electrical-energy section 6. It has the above-mentioned oxygen gas path 20, the supply side path 
which extends in the direction of a pile of each eel 8 similarly, and a discharge side path, and this hydrogen gas 
passageway also discharges unreacted hydrogen gas through a discharge side path from the hydrogen room 1 2 of 
each eel, while supplying hydrogen gas to the hydrogen room 12 of each eel from a supply side path. Furthermore, 
the cooling water path which is not illustrated is established in the generation-of-electrical-energy section 6, this 
cooling water path is also equipped with the above-mentioned oxygen gas path 20, the supply side path which 
extends in the direction of a pile of each eel 8 similarly, and a discharge side path, and while supplying cooling water 
to the cooling water chamber 25 formed between each eel 8 from the supply side path, cooling water is discharged 
through a discharge side path from each cooling water chamber 25. 

[0025] The generation-of-electrical-energy mechanism in each above-mentioned generation-of-electrical-energy 
eel 8 is as follows. That is, the humidification hydrogen supplied to the hydrogen room 12 of each eel 8 is ionized 
under the hydrogen lateral electrode 16, this hydrogen ion goes into an oxyecoia room 14 through the proton 
exchange film, hydrogen and oxygen react under the oxygen lateral electrode 18 in this oxyecoia room 14, while 
generating electricity by this reaction, water is generated, and this generation water is discharged by the flow of 
unreacted oxygen gas from the discharge side usual route 24 of oxygen with unreacted oxygen gas. 
[0026] The path and flow of the oxygen gas in the above-mentioned humidification section 4 and the gen e ratio n-of- 
electrical-energy section 6, hydrogen gas, and cooling water are shown in drawing 3 . It has extended in the 
direction of a pile of each eel 8 like illustration like [ the hydrogen gas passageway 30 which is equipped with the 
supply side path 26 and the discharge side path 28, and changes, and the cooling water path 36 which is equipped 
with the supply side path 32 and the discharge side path 34, and changes ] the above-mentioned oxygen gas path 
20. Moreover, a fuel cell 2 is arranged considering the direction of a pile of each eel 8 as a vertical direction, the 
humidification section 4 is located in the upper part of the generation-of-electrical-energy section 6, and cooling 
water is constituted so that it may supply from the bottom and may discharge upwards, so that the oxygen gas path 
20, the hydrogen gas passageway 30, and the cooling water path 36 may all extend in the vertical direction, oxygen 
gas and hydrogen gas may supply from a top and it may discharge downward. 

[0027] As mentioned above, a fuel cell 2 is arranged every length so that the direction where the hydrogen gas 
passageway 30 which passes along the generation-of-electrical-energy section 6, and the oxygen gas path 20 
extend may become in the vertical direction. By supplying hydrogen gas and oxygen gas to the above-mentioned 
hydrogen gas passageway 30 and the oxygen gas path 20 from each upper part, and constituting so that unreacted 
hydrogen gas and oxygen gas may be discharged from the lower part The above-mentioned hydrogen gas and 
oxygen gas will go caudad, and will flow the inside of the hydrogen gas passageway 30 prolonged in the vertical 
direction, and the oxygen gas path 20. Therefore, gravity can work to that eject direction to the moisture discharged 
by the flow of hydrogen gas and oxygen gas, discharge of moisture is promoted by this gravity, eccritic improvement 
in the moisture contained in produced water, hydrogen gas, and oxygen gas can be achieved, and generating of the 
trouble by water adhesion within a fuel cell, for example, the trouble by water adhesion on the proton exchange film 
in the case of a PEM mold fuel cell, can be controlled. 

[0028] Next, the fuel cell system in the automobile using an above-mentioned fuel cell is explained, referring to 
drawing 1 . The fuel cell system of illustration is equipped with two fuel cells 2, oxygen gas. hydrogen gas, and 
cooling water are supplied to both the fuel cells 2 in juxtaposition, and the electrical and electric equipment 
generated with each fuel cell 2 is taken out in serial. 

[0029] Oxygen gas itself is supplied to each fuel cell 2 through the oxygen gas supply way 52 from the high- 
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pressure-oxygen bomb 50 which is an oxygen gas source of supply. Moreover, from each fuel cell 2, unreacted 
oxygen gas is discharged through the oxygen gas exhaust passage 54, it connects with the above-mentioned oxygen 
gas supply way 52 in an A point the oxygen gas circuit 56 is formed in the part from the above-mentioned A point 
to a fuel cell 2 among the oxygen gas path in each fuel cell 2, the above-mentioned oxygen gas exhaust passage 54, 
and the above-mentioned oxygen gas supply way 52, and the above-mentioned unreacted oxygen gas is made to 
circulate through this oxygen gas exhaust passage 54 through this oxygen gas circuit 56. 

[0030] Solenoid-valve SVV which is a former bulb sequentially from the oxygen gas source-of-supply 50 side, 
pressure regulator PR* which keeps supply oxygen gas pressure constant, solenoid-valve SV3* prepared in the fork 
road, pressure-sensor PS1\ and solenoid-valve SV2' which is an inlet-port bulb are prepared in the above- 
mentioned oxygen gas supply way 52, and flow rate sensor FS\ solenoid-valve SV4* which is a circuit closing motion 
bulb, and pressure-sensor PS2* are prepared in the oxygen gas circuit 56 combination part. Solenoid-valve SV5* 
which is the purge valve prepared in the fork road, the water trap container (water separator) 58, oxygen gas 
circulating-pump GP\ and deionization filter DIF' are prepared in the above-mentioned oxygen gas exhaust passage 
54. 

[0031] Moreover, hydrogen gas itself is supplied to each fuel cell 2 through the hydrogen gas supply way 62 from the 
hydrogen storing metal alloy 60 which carried out occlusion of the hydrogen which is a source of hydrogen gas 
supply. Moreover, from each fuel cell 2, unreacted hydrogen gas is discharged through the hydrogen gas exhaust 
passage 64, it connects with the above-mentioned hydrogen gas supply way 62 in a B point, the hydrogen gas 
circuit 66 is formed in the part from the above-mentioned B point to a fuel cell 2 among the hydrogen gas 
passageway in each fuel cell 2, the above-mentioned hydrogen gas exhaust passage 64, and the above-mentioned 
hydrogen gas supply way 62, and this hydrogen gas exhaust passage 64 is made to circulate through the above- 
mentioned unreacted hydrogen gas through this hydrogen gas circuit 66. 

[0032] The solenoid valve SV 2 which are pressure regulator PR which keep constant the solenoid valve SV 1 which 
is a former bulb sequentially from the source 60 side of hydrogen gas supply, and supply hydrogen gas pressure, the 
solenoid valve SV 3 prepared in the fork road, pressure-sensor PS1, and an inlet-port bulb is formed in the above- 
mentioned hydrogen gas supply way 62, and the solenoid valve SV 4 which are flow rate sensor FS and a circuit 
closing motion bulb, and pressure-sensor PS2 are formed in the hydrogen gas circuit 66 combination part. The 
solenoid valve SV 5 which is a purge valve prepared in the fork road, the water trap container (water separator) 68. 
the hydrogen gas circulating pump GP, and the deionization filter DIF are formed in the above-mentioned hydrogen 
gas exhaust passage 64. Moreover, in case a fork road is prepared between the above-mentioned source 60 of 
hydrogen gas supply, and a solenoid valve SV 1, the leak bulb RV, the manual bulb MV1, and the quick connector QC 
are formed and occlusion of the hydrogen is carried out to a hydrogen storing metal alloy 60, a hydrogen bomb (not 
shown) is connected to this quick connector QC. 

[0033] Moreover, the cooling water circuit 70 is established in each fuel cell 2. This cooling water circuit 70 changes 
including the above-mentioned cooling water path which is not illustrated in a fuel cell 2, and the conductivity 
sensor CS which detects the conductivity of the above-mentioned water trap container 58, cooling water 
circulating-pump WP, a cross valve TV, the radiator RD for cooling water heat dissipation, this radiator RD, the 
bypass BP formed in juxtaposition and the deionization filter DIF, and cooling water is formed in this cooling water 
circuit 70. 

[0034] Moreover, various kinds of electronic autoparts (the above-mentioned gas circulating pump GP and GP' are 
also included) are connected to each above-mentioned fuel cell 2 through the electric power supply switch which is 
not illustrated while a drive motor 72 is connected to the electric wire which voltage sensor VS which detects the 
output voltage of each generation-of-electrical-energy eel 8 of the generation-of^electrical-energy section 6 was 
prepared, and connected both the fuel cells 2 to the serial through the electric power supply switch SW1. 
[0035] Moreover, in the above-mentioned system, the solenoid valve SV 6 like illustration, SV6\ SV7, the manual 
bulb MV2, MV2\ MV3\ and the auto bulb AV1 are formed. 

[0036] Like the above, in the constituted system, except for a solenoid valve SV 4 and SV4\ other all solenoid 
valves, manual bulbs, auto bulbs, and leak bulbs are closed, and a drive halt of each circulating pump GP and GP*WP 
is carried out, and Kaisei of the switch SW1 of a drive motor 72 and the switch of various electronic autoparts is 
carried out at the time of the usual fuel cell actuation halt 

[0037] moreover, at the time of the usual fuel cell actuation (at the time of operation) Carry out Kaisei of solenoid 
valves SV1 and SV2, SVV, and SV2\ and hydrogen gas and the oxygen gas circulating pump GP, and GP* are 
operated. They are circulated while supplying oxygen gas and hydrogen gas to each fuel cell 2 (from oxygen gas and 
the sources 50 and 60 of hydrogen gas supply, oxygen gas and hydrogen gas are newly supplied only for the amount 
consumed by the reaction). Moreover, operate cooling water circulating-pump WP and a fuel cell 2 is made to 
circulate through cooling water. While having, and generation of electrical energy with each fuel cell 2 and cooling of 
each fuel cell 2 being performed by the above-mentioned mechanism, closing a switch SW1 further and driving a 
drive motor 72 with the generated electrical and electric equipment, the switch which a **** does not illustrate is 
closed and power is supplied to various electronic autoparts. 

[0038] It explains referring to drawing 5 R> 5 about <the actuation shutdown procedure of a fuel cell system>, next 
the actuation shutdown procedure of the above-mentioned fuel cell system. This actuation halt is performed by the 
procedure in which the generation water by the reaction of the residual gas in a fuel cell 2 is eliminated good, and a 
deployment of the dump power by the reaction of that residual gas can be aimed at 

[0039] First the electric power supply switch SW1 from a fuel cell to an external load, i.e.. the electric power supply 



switch to a drive motor 72, the electric power supply switch to various above-mentioned electronic autoparts, etc. 
are turned OFF by P1 t a bulb SV 1 and SVV are closed by P2 after that, and supply of the hydrogen gas from the 
source 60 of hydrogen gas supply and the oxygen gas source of supply 50 to a fuel cell 2 and oxygen gas is 
suspended. 

[0040] However, even if it suspends supply of hydrogen gas and oxygen gas to this appearance, in order that 
hydrogen gas and oxygen gas may remain in the fuel cell 2 and those residual gas may continue reacting within the 
peach fuel cell 2 after that, the water generated by it will adhere to the proton exchange film 10, and the attainment 
to the proton exchange film of reactant gas will be barred at the time of a reboot 

[0041] Then, after closing the above-mentioned bulb SV 1 and SVV, in P3 t the hydrogen gas circulating pump GP 
and oxygen gas circulating-pump GP' are operated using the power generated by the reaction of the residual gas in 
the above-mentioned fuel cell 2. This actuation is performed by closing the ring main circulating pump GP and the 
electric power supply switch to GP'. By the flow of this hydrogen gas and oxygen gas, the water which hydrogen gas 
and oxygen gas circulated through the inside of the hydrogen gas circuit 66 and the oxygen gas circuit 56 also 
during the reaction of residual gas. therefore was generated by the moisture in that residual gas and the reaction of 
residual gas by this is discharged outside good, and can prevent water adhesion on the proton exchange film after a 
fuel cell actuation halt. 

[0042] Moreover, in P4, those gas circulating pumps GP and predetermined electronic autoparts other than GP' are 
operated using the above-mentioned gas circulating pump GP and the dump power generated by the reaction of 
residual gas with actuation of GP'. This actuation is performed by closing the electric power supply switch to the 
above-mentioned predetermined electronic autoparts. It can be desirable for making it operate during a stop of an 
automobile to operate the need or effective electronic autoparts in this electron ic-autoparts actuation, and that 
appearance can operate suitably lighting lamps, such as a step lamp and a hazard lamp, a vehicle indoor ventilator, 
or an air cleaner as electronic autoparts, for example. In addition, for example, when [ that whenever / vehicle room 
air temperature / is higher than outside air temperature and ] whenever [ vehicle room air temperature ] is higher 
than laying temperature, it can be made to operate for the purpose of rise prevention whenever [ vehicle room air 
temperature / of a summer ] in actuation of the above-mentioned vehicle indoor ventilator. 
[0043] Then, if it detects that the output power or residual gas pressure of a fuel cell 2 became below a 
predetermined value by P5, while regarding it as that to which the amount of residual reactant gas decreased 
enough and stopping the drive of the above-mentioned gas circulating pump GP and GP' by P6, the drive of the 
above-mentioned electronic autoparts is stopped, a bulb SV 2 and SV2' will be closed by P7, and a fuel cell system 
will be stopped. The output voltage of the above-mentioned fuel cell 2 may be an electrical potential difference 
(total of the generation-of-electrical-energy electrical potential difference of two or more generation-of-electrical- 
energy eels which constitute one fuel cell) of fuel cell 2 unit, and may be an electrical potential difference of each 
generation-of-electrical-energy eel unit. Those electrical potential differences are detected by voltage sensor VS 
prepared in the above-mentioned fuel cell 2. Moreover, residual hydrogen gas pressure, residual oxygen gas 
pressure, or any of the residual gas pressure of those both sides is sufficient as the above-mentioned residual gas 
pressure, and it can detect those residual gas pressure by above-mentioned pressure-sensor PS2 and PS2\ 
[0044] As mentioned above, after an actuation halt of a fuel cell, i.e., the supply interruption of the reactant gas to a 
fuel cell, since it constituted so that the ring main circulating pump GP and GP' might be driven using the electrical 
and electric equipment generated by the reaction of residual gas, the water and the residual-gas content moisture 
which were generated by the reaction of residual gas can be discharged from a fuel cell 2 good by the flow of the 
residual gas, and the trouble at the time of starting by this residual-gas produced water etc. can be prevented. 
[0045] Moreover, since it constituted so that making it operate during an automobile stop as mentioned above to 
having made the dump power leak with the dump power generated by the residual-gas reaction conventionally might 
drive the need or effective electronic autoparts, a deployment of the dump power can be aimed at. 
[0046] <The activation procedure of a fuel cell system>, next the activation procedure of the above-mentioned fuel 
cell system are explained referring to drawing 6 - drawing 9 . In case the above-mentioned fuel cell system is 
started, a supply-gas-pressure check besides the check of the attached groundwater in the above-mentioned fuel 
cell, a gas leak check, and a short circuit check are performed automatically, respectively, if altogether satisfactory, 
it will shift to usual actuation of a fuel cell system, and starting will be suspended if un-arranging is in either. Since 
starting is automatically suspended when this performs automatically each above-mentioned check difficult for the 
regular user which does not have a know how and un-arranging exists, implementation of insurance transit is 
achieved. 

[0047] The start switch (not shown) (except for the ring main circulating pump GP and the electric power supply 
switch to GP') which supplies power to a fuel cell system control circuit from the usual dc-battery which is not 
probably illustrated by Q1 is made to turn on in starting of the above-mentioned fuel cell system, as shown in 
drawing 6 . Then, a bulb SV 1 and SVT are made open by Q2, and supply gas pressure is checked by pressure- 
sensor PS1 and PS1'. When supply gas pressure is abnormalities, starting is suspended, when normal, a bulb SV 2 
and SV2' are made open by Q4, and oxygen gas and hydrogen gas are supplied to a fuel cell 2. And starting will be 
suspended, if the gas leak in a fuel cell 2 is checked by Q5 and there is a gas leak. If there is nothing, will perform a 
short circuit check by Q6, and starting will be suspended if there is a short circuit. If there is nothing, will detect a 
generation-of-electrical-energy electrical potential difference, a current, and temperature by Q7, and close the gas 
circulating pump GP and the electric power supply switch to GP' by Q8, and the ring main circulating pump GP and 
GP' are operated. A generation-of-electrical-energy electrical potential difference is checked by Q9, if an electrical 



potential difference is unusual, starting will be suspended, and if there is nothing, all the checks at the .time of 
starting will shift to the usual actuation which actuation is continued [ actuation ] as it is by normal, and makes a 
drive motor 72 electric power supply switch [ SW1 ] off. 

[0048] Next, each above-mentioned check is explained to a detail. First the procedure shown in drawing 7 performs 
a supply-gas-pressure check. Drawing 7 is the check procedure of supply hydrogen gas pressure, and is performed 
like [ a supply oxygen-gas-pressure check ] this. First, a bulb SV 1 is opened by R1. At this time, the bulb SV 2 is 
still closed, therefore to the bulb SV 2. hydrogen gas is supplied from the source 50 of hydrogen gas supply, and the 
downstream is adjusted to gas pressure predetermined by those pressure regulator PR from pressure regulator PR. 
Therefore, a supply-gas-pressure check (this gas pressure check is a check of pressure regulator PR after all) is 
performed by detecting a pressure by pressure-sensor PS1 prepared between pressure regulator PR and a bulb SV 
2 in this condition. Detection gas pressure progresses to R9 R2 because supply gas pressure is normal at the time 
of below default value (set based on the gas pressure which should be adjusted by pressure regulator PR), and a 
bulb SV 2 is opened and it progresses to the following process (Q5 of drawing 6 ). From default value, progress to 
R3 in size at the time of the abnormalities in gas pressure, and detection gas pressure closes the above-mentioned 
bulb SV 1 there, opens a bulb SV 3 by R4, and emits hydrogen gas into atmospheric air. In R5, detect gas pressure 
by pressure-sensor PS1, and it judges whether detection gas pressure went down below to default value. It judges 
whether when having continued opening SV3 until it fell below in default value, and becoming below default value, 
SV3 was closed by R6, and the count of activation to the above R1-R6 became the count of a convention in R7, if it 
has not reached, it returns to R1, and the step to R1-R6 is performed again. And if this step to R1-R6 is repeated 
and the detection gas pressure of pressure-sensor PS1 becomes below default value in R2 by that middle, it will 
progress to R9. If the count of activation of the step to R1-R6 becomes the count of a convention, without the 
detection gas pressure of the pressure sensor PS 1 becoming below default value on the way, supply hydrogen gas 
pressure will progress to R8 by abnormalities (pressure regulator PR are abnormalities), and will stop a starting 
process there. In addition, I hear that repeating the above R1-R6 the number of convention times repeats the check 
of supply hydrogen gas pressure the number of convention times after all, and there is. 

[0049] Drawing 8 is drawing showing other supply-gas-pressure check procedures. When the check procedure 
shown in above-mentioned drawing 7 repeated a gas-pressure check, it opened the bulb SV 3 and emitted hydrogen 
gas to atmospheric air, but only when unusual, before emitting hydrogen gas to atmospheric air, it is going to emit in 
a fuel cell system, and the procedure shown in this drawing 8 is emitted to atmospheric air, it tends to check 
repeatedly and, thereby, still tends to aim at reduction of atmospheric-air emission of hydrogen gas. 
[0050] In this procedure, a bulb SV 1 is opened by S1, the detection gas pressure of the pressure sensor PS 1 
judges whether it is below default value by S2 t a bulb SV 2 is opened by S13 at the time of below default value, and 
a bulb SV 1 is closed by S3 from default value at the adult time. It is the same as the above-mentioned procedure 
so far. And after closing this bulb SV 1, in this procedure, a bulb SV 2 is opened by S4, hydrogen gas is emitted to a 
fuel cell 2 side by this, and it judges whether the detection gas pressure of the pressure sensor PS 1 became below 
default value by S5. After it progresses to S6 from S5 since the gas pressure immediately after opening a bulb SV 2 
has not yet become below default value, and it opens a bulb SV 2 there, waiting and between them, if detection gas 
pressure becomes below default value, it will close a bulb SV 2 by S12, and it repeats the step of S1 - S4 only for 
convention time amount again. And when the detection pressure force becomes below default value in S2 while 
having repeated this step of SI - S4, it progresses to SI 3. it is now when the step of S1 - S4 is repeated without 
detection gas pressure becoming below default value in S2 — even if it goes through the post-convention time 
amount which may stop having emitted hydrogen gas in the fuel cell 2, and opened the bulb SV 2 since the hydrogen 
gas circulating pump GP is not operating among those, a pressure stops becoming below default value When it does 
so, until it progresses to S7 from S6, it opens a bulb SV 3 there and the detection gas pressure of the pressure 
sensor PS 1 becomes below default value by S8 Waiting, It judges whether when becoming below default value, the 
bulb SV 3 was closed by S9, and the count of activation of the step of S1 - S9 became the count of a convention in 
S10. If it has not reached, close a bulb SV 2 by S12, and return to S1, and S1 — S9 are repeated again. If the count 
of a repeat of S1 - S9 becomes the count of a convention, without progressing to S13 and detection gas pressure 
becoming below default value by S2, if detection gas pressure becomes below default value in S2 by the middle, a 
starting process will be stopped by S11. 

[0051] Next, the gas leak check shown in Q5 of drawing 6 is explained. As mentioned above, if judged as gas 
pressure normal by the supply-gas-pressure check, a bulb SV 2 and SV2' will be opened, and a gas leak check is 
performed. The above-mentioned flow rate sensor FS and FS' perform this gas leak check. When hydrogen gas and 
oxygen gas flow to some extent, the pressure of the hydrogen gas in a fuel cell 2 and oxygen gas approaches the 
pressure which rose and was adjusted by above-mentioned pressure regulator PR and PR*, and ****** flow 
becomes namely, although hydrogen gas and oxygen gas flow towards the inside of a fuel cell 2 immediately after 
opening a bulb SV 2 and SV2\ since the gas circulating pump GP and GP* are not yet operating at this time, is not 
henceforth less towards a fuel cell 2. However, when the gas leak by breakage etc. has arisen in the fuel cell 2 at 
this time, it turns to a fuel cell 2 succeedingly, and hydrogen gas and oxygen gas are specified quantity flow ******. 
[0052] Then, flow rate sensor FS and FS' prepared between the above-mentioned bulb SV 2 and the fuel cell 2 
detects a quantity of gas flow. When the detection flow rate after convention time amount progress is beyond 
default value, from the time of opening a bulb SV 2 and SV2' Those with a gas leak. It judges that he has no gas leak 
than default value at the time of smallness, and a starting process is stopped at the time with the gas leak of either 
hydrogen gas and oxygen gas, and when all have no gas leak, it shifts to the next short circuit check. 
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[0053] Next, the short circuit check shown in Q6 of drawing 6 is explained. It confirms whether a short circuit check 
leaks through cooling water, and this short circuit check detects the electric conductivity of cooling water by the 
above-mentioned conductivity sensor CS, when conductivity is beyond default value, starting is suspended by those 
with a possibility that it may be short-circuited through cooling water, and it moves to the next electrical-potential- 
difference check by having no fear of a short circuit than default value at the time of smallness. 
[0054] Next, the electrical-potential-difference check shown in Q9 of drawing 6 is explained. As mentioned above, 
at the time of starting, the generation water by the reaction of the residual gas at the time of an actuation halt 
adheres to the proton exchange film, and the case where a normal reaction generation of electrical energy is barred 
may arise. Therefore, starting is suspended, when it confirms whether the fuel cell 2 has generated electricity 
normally and a normal generation of electrical energy is not performed at the time of starting. In addition, as a cause 
that this normal generation of electrical energy is not performed, besides water adhesion on the above-mentioned 
proton exchange film, failure of the various fuel cell itself, such as breakage of a fuel cell, and proton exchange film, 
electrode degradation, can be considered, the above-mentioned electrical-potential-difference check can detect not 
only the trouble by water adhesion but failure of such a fuel cell itself, and starting can be stopped according to it. 
[0055] The procedure of this electrical-potential-difference check is explained referring to drawing 9 . First the gas 
circulating pump GP and GP* are operated by T1 (Q8 reference of drawing 6 ). Next, an electrical-potential- 
difference check is performed by T2. the electrical potential difference of two or more generation-of-electrical- 
energy eel groups of each, to whom this electrical-potential-difference check changes from each generation-of- 
electrical-energy eel 2 or two or more generation-of-electrical-energy eels 8 of a fuel cell 2 by above-mentioned 
voltage sensor VS, — detecting — any of those electrical potential differences — although — if one of electrical- 
potential-difference normal is smallness from default value with default value [ beyond ] (it comes out and 
determined based on the electrical potential difference which will become if it originally generates electricity to 
normal and which will exist), it will be judged as the abnormalities in an electrical potential difference, and — if an 
electrical potential difference does not reach abnormalities and either does not reach even default value, until it 
carries out convention time amount progress by T3 — waiting (since there is a thing of an electrical potential 
difference done for a predetermined time important point for starting), and before carrying out convention time 
amount progress — all electrical potential differences — beyond default value — becoming — an electrical 
potential difference — if it judges that it is normal, it will progress to T5, a starting process is ended, actuation of a 
fuel cell is continued as it is henceforth, and it usually shifts to actuation. Moreover, if one of electrical potential 
differences does not reach default value even if it carries out predetermined time progress, it judges that an 
electrical potential difference is unusual, and progresses to T four, and a starting process is stopped. 
[0056] Drawing 10 is drawing showing other electrical-potential-difference check procedures. Since an above- 
mentioned procedure operates the gas circulating pump GP and GP\ and it suspends starting when an electrical 
potential difference still does not reach default value, the waiting for convention time amount, and Although it 
becomes deactivation as it is when attached groundwater still remains, although attached groundwater was removed 
to some extent by the above-mentioned gas circulating pump GP and the gas stream by actuation of GP' If it 
considers as deactivation only when an electrical potential difference is unusual after being able to remove those 
attached groundwater fundamentally, therefore removing such attached groundwater While being able to decrease 
the deactivation by attached groundwater, only in the case of the abnormalities in an electrical potential difference 
by truly unremovable attached groundwater, it can consider as deactivation, and it is convenient. 
[0057] Drawing 6 is drawing showing the electrical-potential-difference check procedure incorporating this attached 
groundwater removal. If it is judged before waiting and convention time amount progress that a generation-of- 
electrical-energy electrical potential difference is normal until it operates the gas circulating pump GP and GP' by 
U1 first, it performs the same electrical-potential-difference check as T2 by U2 and it carries out convention time 
amount progress by U3 like illustration, it will progress to U8 and a starting process will be ended. It is the same as 
T1 and T2 of the procedure shown in drawing 9 so far, T3, and T5. 

[0058] Next, even if it carries out convention time amount progress, when a generation-of^electrical-energy 
electrical potential difference does not become normal, a waterdrop removal process (attached groundwater removal 
control) is performed by U4. Increase of a quantity of gas flow or the increase and decrease of change of a quantity 
of gas flow can perform this waterdrop removal process. Increase of a quantity of gas flow discharges the oxygen 
gas and hydrogen gas in a fuel cell 2 at a stretch by opening purge valve SV5' on oxygen gas and the hydrogen gas 
circuit 56, and 66, and SV5, and thereby, although it is at the moment at a target, it can be performed by the 
approach of increasing the flow rate of approach or oxygen gas circulating-pump GP' which increases a quantity of 
gas flow, and the hydrogen gas circulating pump GP. The increase and decrease of change of a quantity of gas flow 
can be performed repeating turning on and off of above-mentioned oxygen gas circulating-pump GP' and the 
hydrogen gas circulating pump GP, or by repeating closing motion of above-mentioned circuit closing motion bulb 
SV4' prepared on oxygen gas and the hydrogen gas circuit 56, and 66, and SV4. 

[0059] If the same electrical-potential-difference check as T5 is performed by U5 and an electrical potential 
difference becomes normal, performing the above-mentioned waterdrop removal process, a waterdrop removal 
process is ended, it will progress to U8 and a starting process will be ended. Only when it is not judged by U5 that 
an electrical potential difference is normal and a generation-of-electrical-energy electrical potential difference does 
not become normal even if it judges whether the waterdrop removal process was performed the count of a 
convention, or convention time by U6 and the count of a convention or a convention time amount waterdrop 
removal process is performed, a starting process is stopped by U7. 



[0060] In above-mentioned drawing 9 and the example shown in 10. although the generation-of-electrical-energy 
electrical potential difference of each generation-of-electrical-energy eel or the ge nerati on -of-electrical- energy 
electrical potential difference of each generation-of-electrical-energy eel group has judged the normal abnormalities 
of a generation-of-electrical-energy electrical potential difference by whether it is beyond default value Dispersion 
in the generation-of-electrical-energy electrical potential difference in each generation-of-electrical-energy eel 
(For example, difference of maximum and the minimum value) or dispersion in the generation-of-e!ectrical-energy 
electrical potential difference between each generation-of-electrical-energy eel group (the generation-of- 
electrical-energy electrical potential difference of a generation-of-electrical-energy eel group is total of the 
generation-of-electrical-energy electrical potential difference of the generation-of-electrical-energy eel in the 
generation-of-electrical-energy eel group) by smallness (an electrical potential difference — normal) from beyond 
default value (abnormalities in an electrical potential difference), and default value it can judge and beyond default 
value (an electrical potential difference — normal) can also judge [the generation-of-electrical-energy electrical 
potential difference (total of the generation-of-electrical-energy electrical potential difference of each generation— 
of-electrical-energy eel in a fuel cell) of a fuel cell own / each ] depending on whether it is smallness (abnormalities 
in an electrical potential difference) from default value. 

[0061] In addition, although it is desirable for the cause of abnormalities of the generation-of-electrical-energy 
electrical potential difference to be unable to distinguish either in the procedure which not only attached 
groundwater but failure of a fuel cell is considered, and shows the cause of abnormalities of a generation-of- 
electrical-energy electrical potential difference in above-mentioned drawing 9 , to be able to remove fundamentally 
in the case of attached groundwater, and to remove, and to start as mentioned above, also when based on such 
attached groundwater, it considers as deactivation uniformly. However, according to the procedure shown in above- 
mentioned drawing 10, since ****** of the deactivation based on the abnormalities in an electrical potential 
difference by such attached groundwater can be avoided and can make it deactivation fundamentally only at the 
time of the abnormalities in an electrical potential difference by failure of the fuel cell immediately unsolvable on 
that spot itself, it is convenient. 

[0062] Moreover, although the hydrogen gas and oxygen gas side is similarly constituted from an above-mentioned 
example about attached groundwater removal, attached groundwater removal control by actuation of the gas 
circulating pump by the above-mentioned dump power with the weight of the produced water generated especially in 
an oxyecoia room large [ the problem of attached groundwater ] therefore, or increase or increase and decrease of 
change of a quantity of gas flow can also be given only to an oxygen gas side. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing one example of the fuel cell system in the fuel cell powered vehicle concerning this 
invention 

[Drawing 2] Drawing showing the fuel cell in drawing 1 

[Drawing 3] Drawing showing the flow of the hydrogen gas in the fuel cell in drawing 2 t oxygen gas, and cooling 
water 

[Drawing 4] The sectional view showing the configuration of the generation-of-electrical-energy section of the fuel 
cell in drawing 2 , and the flow of oxygen gas 

[Drawing 5] The flow chart which shows an example of the actuation shutdown procedure of a fuel cell system 

[Drawing 6] The flow chart which shows an example of the activation procedure of a fuel cell system 

[ Drawing 7 , drawing 8 ] The flow chart which shows an example of a supply-gas-pressure check procedure, 

respectively 

[ Drawing 9 , drawing 10 ] The flow chart which shows an example of a generation-of-electrical-energy electrical- 
potential-difference check procedure, respectively 

[ Drawing 1 1 , drawing 1 2 ] Drawing showing the arrangement mode of the conventional fuel cell 
[Description of Notations] 
2 Fuel Cell 

6 Generation-of-Electrical-Energy Section 

8 Generation-of-Electrical-Energy Cel 

20 Oxygen Gas Path 

30 Hydrogen Gas Passageway 

50 Oxygen Gas Source of Supply 

56 Oxygen Gas Circuit 

60 Source of Hydrogen Gas Supply 

66 Hydrogen Gas Circuit 

72 Drive Motor 

GP Hydrogen gas circulating pump 
GP' oxygen gas circuit pump 
VS Voltage sensor 
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6>*^K*#*©«M-ik: cfc -a rSfW 3*i<5>„ 

[002 61 03 te±Kflnffiffl5 4 ** <fcO%SBR6 *c*>-tf 

«*.Ttt5**#xaB3o4>. ttttMaB32*J:0gElH 

wan 34^ xf& £ ^ip/kffiffi 36 & ±t m * aB 

2oi0«cc»-fe;i/8©a*Sfa^rrsi5c®c/n»-s. $ 20 

t,-CES3ft. A81ff4ttimSeo±flSK:ffijKL 1 R 
3R**^ffl»20, ^*/*aB30feJ:tf^;icaB36Ui> 

[002 7] ±fE<DtiCC, $^Hftfe2 **0*«SP6 £ 
«**«/f^iIB30teJ:W«*^aB20(DJSOf*#ifli 

B30fc <fc UW3R^xaB20CCtt^tl-e*l©±SB*> fcjk* 30 

xfc J:tf K*^*»tB"T *««:«j5R-r * c 4 tc J: D , 
^^aK3o^<fc^^7^^aS§2op fc i^T^K:[6]^or 

aUiSC4 4tt*. ffior. TkKtfXtecfctfKSR***© 
[002 8] Jfctc. HI 1 €#a0tt*S6Jdfe®jm*Nl 

[002 9] S«B4Srfe2 «c« % ^#*«;!&t®-c£>& 
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^ # X SE fflB 54tt A *$ (, > T _bf fiMJS # X &*&B 52 

XX m MB 54<b JbKBBRtfx flMSB 52CD 5 % JbfS AjS*» 

n. jja*®£^#xttc©B»^«8!W56*ao 

[0 03 0] ±EWR^WftK52Ktt. BBR//X«|& 
S soffljfr JHCc ^;l/^^VU^^K^ysv 

R' • #*BWCR» 6hfc V U ^ ^ hv^^S V 3 ' . 
E*-b>* PS 1 ' , AP'W »5v U^-T K/>';b 

«:{ctaES-b>ifFS' . llBHBrV^V^^SVU^ 
-f F^;^SV4' , JE*-fe>^PS 2' #R^6nr 

[0 0 3 1 ] *fc, S«Sf4®fe2tCtt, *«^«*&« 

^orgftii^n, «**//xgffflB64ttB*«c*5ir^ri: 

// X MB 4 ±12*^ H X m WB 644 ±IB7K^ ^ WftB 

620 ; 5^±f2B^>6jKS5f4®fe2 ^-cogp^^r/k^Ty 

^ffiRB66eao-CIBR«L8e>6AS. 

[0032] ±ia7jc^7y^^&3§62cc«, Tk^^^m^ 

R. »ttB(CKW6ti^VU^-f K^il/^S V3. JE^J 
•fe>1^PSl v AP^tiSVU^-f K^;^SV 
2*JRW^n, 3^o**#^««lBe6*{«W»«:*«6« 
■fe>tFS, HilBBHB(!^Jl/ , ^r*-SVl/-/-r K7<;l/^ 
S V 4 v IK7-fe>*PS2*J»W6*ir^4. ±SS*fft 
^7^gftBB64(C«, «ttB(CK»6ti3ft^-^<^r 

U-^) 68, **^JS»sP>^GP*jJ:a ff Bi^*>7 

♦&®6o4yuy-Y hv^sv 1 4ora«:«^iSB^I9: 

3 1*4 IS, (H^-e-T) 
[0 03 3 ] */c. SKS?4®fi2 K«»*P*1i»B70*« 

SW^nTC^S. !S^Si7KM?SB70«^f4mri62p*9(OS 



(5) 

9 

[003 4] Sfti, ±8BSBSPrtKfe2 Wi, 6 <D 

mm& (±s<d^ss^>7*gp. gp' &^tr) # 

&07*<Diq#y U^-Y K^l/ysV6, S V 6' . SV 
7, "7— ^T^^Vl/^MV 2. MV 2 ' , MV3 r 

[003 6] ±8B©IW<#J&3ftfcS'*?'ACCtelvc 

SV4, SV4' 4ft**<DilfeOT^t<0V l/>-f 20 

ii/^ttBfiSS*a, -SeS8^>^GP. GP' WPttKtt 

[0037] a/c. mTsvm^mmvm ismm cc 

Vl//-f f^svi, s v 2 , svr , sv 

2' *RlJ5SO, **^*5<fcO'ffi«^®8l^>7'G 
P. GP' *f3ftStt, ««S»««2K:|»*fXtoJ:CJ f 
*3R//^«:«l&r«iftCC*ti6*lfai3* (BMW/;* 

mffe 2 r^itfc ± tf**R*4Wrfi 2 <D»*pa*fTft ton. 

3 6Cc;W ^SWl £^JaLT^<£2^L?c^UC<£ 
[003 8] <»4m^>^7 x A<D{^l5{?±^/I@> 

m Mc % iKJWMBfi isZTA<D fls«HM:*l« cc o ^ r 0 

fSS^flHTfTtttons. 

C 0 0 3 9 ] *?\ Pi r«WWlk*6W»ftW^©« 

-eco^P2"c^-^^sv 1 , svr 

*HCr7kSR//^«t&SB60fe<fciy^/7^tt»&iH50^6 

50 
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[0 04 0] U*lstt**6. C©«tc*SR*f^fcJ:afK 

afe«>«tt«*2rtrJS(6oi»wate8f). ^nKj:->r 
[0041] ^cr, ±mzjw?s v k svr £K 

cfcffttt. P3cc*$^r, ±ia«»wft2rt©aa^ 

4<>yGP«J:anH3R#xinR4«>^GP' *fP»3-& 
So C<DfP»»W^SiB#>P r GP I GP' 

a x ssi&s sert <t vmm # * u se 

[0 04 2] P4lC*j<,>T. ±IB#*«SBtf>:7 

GP. GP' Of»i*CC3»B3tf^(OjSl6«cj:rj»«3 
titc&ffl*jJ*mm LT*ti60#^ >^G P , 
GP' ^fCD^fScom^ 0 a o^ffa&$H±5o C<Dft«W:± 

[0 04 3] ttC»r. P5"C«RI4«?lfe2<Dffl*«*feL 
< »aa^^E^»fSfflfclT«:& ^tcct ^rt^tB L//c 

6. »asj£^©»*«+»«^oyt*)Oi**Lrp 

6r±f2^1WB#>^GP. GP' ©iB»*ff±-rs 

2, S V 2 ' *HDrill»4«fti/X'f'A*#jh3**. 
±ia»4m^2<DfcH^mE^»4m?lk2mficDmEE ( 1 

fcAi». *n6<DSE^aojiR»»rfi2{cH^6nte 

J«a3tf^EEtt±a©BE*-fe>*PS2. PS 2' 

[0044] ±gB©®«:, m&mm<D<m#±&w*>i& 
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01 

[0 04 5] £tc. ^O^g*rxracGCCj:0^m^n/c 

s^x >y zz^ti^ti&mmt'fitzitK *thh#«c# 

[ o o 4 7 ] m 6 cc^-r^tc, ±iaj^i4m^->x^Ao 

tQ2tvoi/ysvi, svr *B§ecu 

psi. psr r«j&//^BE©^x y^*tf&^. « 

4W^SV2, S V 2 ' ^Pf^CUT^tfX&cfctf 

**//^*MB4«*2ec«|&-i-a # -eLTQ5-c«*f4H 

mst Htt*iawu Q8-c^s^>^gp, g 

GP, GP' * flab SI* Q9T?^m«E*^* 

**JlJltf»«:»ff-r*. 

[0048] ycic, ±igs^x * ^icoc^rmeccgftB^ 

r. R 1 V 1 4B3< 0 C©i*^SV2 

* P R <£ 9 Tiftffltt* ©E^) u^u-*PR r Bf m<D 50 
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sr* (c<Z>//*EE*x y ^tel^E^u*** u-£PR 
ffi U-*PRCc<£9PM3*i£-<£;tfXEE 

p** (06©Q5) ccattf. &mt?xK&tm®£ 0 

AT^EES«Oi^»R3tcjl^. ^cr±ta/^l/^ 
S V 1 ^1DtR4r^yS V3£i^T7kJ?l;tf;*£ 
*»*CC»fflL. R5lCfct>Tff;fc-tz>lJ-PS 1-C#* 

«SEfiifelTCC3Q:ofc6R6rSV3«:B!l3 % R 7 r±IB 

R i — r 6 sroiHfigft^aSEIKtcaL/fc^s^* 

arcD^^^^^HfTT^o fit, CCDR1-R6^ 
-C©*-r Dig U *<Dj£cfirR2 {Cfct^TEE;*; 

ceil*, jfc*rEKrfe>tJ- PS l <Dtfcffl#*E* 5 «^{I 

felT&cfc£C£&< R l^R6*ro^f-y ^©Hffia 
U^U-^PR^SS) <k<r>5C±-CR8«Cii#*C 

[00491 18 tt{fe<D«*&:tf*E*; x ^ *^Wg£^T 

^*ao £-ris(c/<jb^s v 3 

[005 0] CCD^»Cfel^r«, s 1 -c^sv 1 
^rPS#, S2rU^j-fe>^PS 1 (Dtftffi^XBE^a^ffl 

SV2^:^#, ^filcfc0AO<!:#«S 3r^;^S V 

t, c©;^sv 1 €r^D/cf^, **iiiar«s4r^< 

■CCtttfil/« S 5rEE*-b>*PS lCD«a^EE**a 

S5^6S6{Cii^, ^Cr^;l/^SV2^r|gC^r^6 
ao/ce>Sl2r^^U^SV2^KD. S40D 
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S 8 rE^-feVtfP S 1 OttUZ/XEaMUeffiUTCCft 

&£r£f*>. «Si«Tic ^ ^ /c 6 s 9 r s v 3 

*m C s S aor S 1 - S 9 f* ? ^©Htf io 

;^^SV2^HDtSnciO, SKS1-S9£«g 
9iSU ^Ojft*-CS2CC*Jl»r«UJ^ff3&sa^ffl« 

TC«c5C<hfc< S 1-S 9®»D£UBft#fl^Btt 

[0 0 5 1 ] 3«C. B6©Q5K:5*-r#XS*i**** 

±0//^BEiE»i*iJBr3n/c6^l/^SV2 f S V 2 ' 

*rxan^* »^*tTtt5. co^ah^x 20 

SiTiSOiffifi'feVtJ-FS, FS' CCctoTtf^: 
5 a BP^, /^SV2, S V 2 ' *Btffcittf£tt*K 

^^J:^g*^«^®ife2rt{cr6i^r^#i53&5, 

3Ur±iaE#U^U-#PR. PR' fc J: SWISS 

[005 2] ^-Ct, ±$&W7SV2tVm^k2 t 
<DmtWt\11cffiMte>yF S. FS' CC<£9#X«C§£ 
tftffiU ^SV2, S V 2 ' *WW/cB$j&^&«S 

[0 05 3 ]^{C 4 S6<DQ6(C^-Tiim^^ ^ ^(co 40 

orsarrs. or war 4 
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^x ? * 0, iE^A*aMf«*>tiftC^«»8tt<rff± 

tci« h 7 ^lo^ft < t©8ft«saii!ie*©aii 

[0 05 5 ] CCD^E^x v*<D^JII8* fc B9*#flSlL 

a^^ttw-ra. *r. Ti-c^is^yGP, g 

P' *ft»Se* (H6QQ8MK) . »JC, T2tl 

-fe>ifvs(cj:«5 mnmtti 2 ©*»H2^ 2 1 0 < «« 
EBwneiua± i «t 0 ^eeje^ t mm o tc &.t 5 scat 

[0 05 6] HloteffeO^E^ x **l«**Vf Br * 
a. ±3fiO*)B«. ^iW>7'GP, GP' %f¥» 
StfrSSSIfflfS^ *ftrfc«E#«j£fflCC»Ott*> 

«8MO^GP. GP' OfOb€CJ:&//xak(cj:0ftS 
[0 05 7] B6«^«fW*|»£««»^ftiSE 

^x ^Ji£^rsr&£ 0 B7S<Dip< *-ru 1 1?// 

^iS^OT'GP, GP' *fHttS-&, U2rT2<t|s] 
«Cmr#J!H©T 1 . T2. T3, T5i|5)D^-5 0 

[0 05 8 ] jjmc, ffls^rasa Or fe*««BEjWiE» 
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^ci^r^s. #xS£S<J[>ii*«, m&rtzteJzV* 

muxmrnffise, 66±<d^-^;i/:/sv5' , svs 

SUcgfHJU *tifcj:9l»lfflWter*<5## 
P' 4s<i:CJ c 7k^^XM^>^GPCD^fi^it^^'li^ 

^rcj^SBr-rsctAJr**. tfxtutowiaHi: 

«it«±iaBffl5#^»JR#>^GP' fc<tCX*5R*f 10 

[005 9] ±i2*jBI»5fe^n-bx%||?f LooU 5r 
T 5 <h|5j*£©11JE* ^ v **fTttt>. MB&WEfiKcftti 

^p-fe^Wfttfonrfc « WBWEHttc h tsi 
[006 0] ±EH 9 , iocc^rH3SS«K:fci»t:«, * 

©tf6o##«®HfetJb (HJBEH#) 3MWe«U:0/h 30 
0/h (HEEMIt) fr*c,fcor4ailW*£e<!:fer#£. 

[ o o 6 i] a**. sraso«tc»aaE<os«j[HHw« 
«ci «r * w^wcci**^ter 

& K> u r tstt-r sci l i » t or * a cc 
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9bA,XOiBMV1t. S*»cc*©i8rttie%ccfl?^pi 
NtmmBW»l«cJ:&nE||tO£ *0*jB» 

ff±<b-r*ci3wr*4(Dr»fflJ^r*s. 
[0 062 ] *fc, ±i2SllfiWr«#g7KI^*ccMLr 

«l#>^<of¥tt^**xS6«o»^fe U < tti9«£tt«c <fc 

[®2] hi *©jns»wfi**-rH 

[03] H2*C[)«»4W*(c*56^&*JR^. MUf* 

[0 4 ] 0 2 ^omzm&oftn&comf&to^vwmtf 
[05] m*mmtsXT&<DttM#±^m<D-m*fri-s' 
[0 6] x «*7sr ^ p 

— ^ * — h 

[07, 08] *n*n«i&^ff?*--r^JK©— w 
[0 9. 01 o] *n-en«miff^*y ^^w©— w 

[011. 012] ffi*OBl®toE^JS^^S 
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